beliefs about how and why their young children are using computers. Fifty-one parents completed two questionnaires (before and after a seven-month computer intervention) and findings suggest that parents hold positive beliefs about computer use by their children, mostly for enhancing their educational development and their technological awareness. Parents also referred to connections between children's computer use and children's self-characteristics. However, parents did not consider engaging with computers as influential on children's development as sports or other social activities. The need for further research on young children's home computer use (and other technologies) is underlined together with implications for parents and the early childhood sector.
Introduction
The presence and use of technology in homes has increased dramatically in recent years. According to the Australian Bureau of Statistics (ABS) (ABS, 2011) during 2008-09, nearly three-quarters of households had internet access, up from one in six a decade earlier, and 83 per cent of households had access to computers in 2010-11.
Although research around the use of technologies at school and preschool has been steadily growing, there has been little research on young children's home computer use. In this project, parents' beliefs about children's computer use was one of the key questions. Apart from descriptive information (such as how often children were using computers and for how long), parents were also asked to consider children's computer interactions and nominate the most influential activities for their children. Parents' responses reveal the importance they place on computer use and also their positive attitudes towards using technology with children under certain conditions.
Literature review
Serious concerns were raised with the introduction of computers in schools, especially with younger children (Cordes & Miller, 2000; Healy, 2003) . The debate is ongoing, but due to the unquestionable existence of computers in everyday life (ABS, 2011; NAEYC, 2012) and the plethora of research advocating their use in education, the concerns are significantly reduced (Neuman, Newman & Dwyer, 2010; Pasnik, Strother, Schindel, Penuel & Llorente, 2007; Wainwright & Linebarger, 2006) . Particularly in relation to young children, the major concern in the literature used to be the appropriate age for introducing children to computers. The most commonly recommended age was after the third year of life (Haugland & Wright, 1997; NAEYC, 2012; Yelland, 1998) . Papert (1996, p. 98) objected to the question 'At what age should children use computers?' and considered it analogous to asking when children should use crayons or dolls. He argued that this question was inappropriate because it implied that computers had only one use. A more useful question would be: 'In what ways should computers be used by children in order to enhance their development?'
The importance of parental role Although the importance of computer experiences and the consequences on children's later development are critical (Birch, Parker & Burns, 2011; Howard-Jones, Ott, van Leeuwen Moreover, according to Siraj-Blatchford & Whitebread (2003) parents are also unaware of their children's engagement with computers at school and how different technological tools are applied in preschool-early primary education and also what exactly are the positive or negative consequences of those implementations. Similarly, in Plowman et al. (2010, p. 71) technological endeavours of young children is 'an unexplored territory for a whole generation of parents and perhaps accounts for some of their uncertainty'.
Research in this field indicates benefits from the collaboration of parents and teachers, and parents' active support of their children's involvement with ICT (Downes, 2002; Facer, Sutherland, Furlong & Furlong, 2001; SirajBlatchford & Siraj-Blatchford, 2006) . These include a fuller recognition of teachers' and parents' roles, the development of more positive attitudes towards learning and improvement of children's academic performance (for example: manipulation of symbols, more active learning, metacognitive skills). Nir-Gal & Klein (2004) emphasised the role of adults when young children are interacting with technology and concluded that the role of the mediating adult (in their study: teachers) was more decisive than children's gender, parents' ethnic group or parents' level of education in supporting children's engagement with technology. Additionally, Ellis & Blashki (2004) noted the importance of the emotional support, and not merely assistance, that an adult's mediation can provide to young children when engaging with computers.
The above findings are in line with Vygotsky's theory (1978) which emphasises the importance of children's relationships with other people and particularly with 'significant others' such as parents, teachers and peers. According to this theory, children's learning and development is enhanced through '… problem solving under adult guidance or in collaboration with more capable peers' (Vygotsky, 1978, p. 86 ). Children's social and cultural experiences, as guided by parents or peers, also include experiences with the widespread technological media (Downes, Arthur & Beecher, 2001; .
Similarly, the significance of parents and family in Bronfenbrenner's 'microsystem' is recognised and valued in relation to a child's development (Woolfolk & Margetts, 2010, p. 24) . However, despite the concerns and warnings about the 'dangers' of inappropriate and unlimited uses of technology (Bruner & Bruner, 2006 Buckingham, 2000; Palmer, 2006) , research around young children's home computer use and parents' beliefs has been minimal. In contrast, the focus has been situated on how teachers are using computers at school. This is a 'surprising omission' (Plowman et al., 2008, p. 303) when also considering the popularity that sociocultural (Vygotsky, 1978) and ecological theory (Bronfenbrenner, 1992) has had over the past decades.
Parents' beliefs
Concentrating in the field of parents' beliefs about computer use, a number of key studies (Downes, 2002; Plowman et al., 2011; Plowman et al., 2012) highlight the need for further research as only a small number of studies (Orleans & Laney, 2000; Vryzas & Tsitouridou, 2002) investigate the home computer access of young children three to six years of age.
In seeking to understand parent support for media, the innovative work by Downes (completed more than 15 years ago: 1996 Downes (completed more than 15 years ago: , 1998 Downes (completed more than 15 years ago: , 1999 investigated the use of home computers by children in Australia (with a focus on children's views) and suggested that using a computer at home was a key factor in children's cognitive and social development. Downes reported parents' opinions about computer use and their emphasis on using the computers 'for the future', 'for education' and as 'personal productivity tools', and not 'for entertainment' (Downes, 2002, p. 24) . Consistent with the above findings were the results from an American study (Espinosa et al., 2006) which explored the possible impact of young children's computer access at home on children's cognitive development (reading and maths achievement). Parents were interviewed about the home technology use and access. The American researchers found that computer use can have a significant positive impact on children's achievement but they argued that mere access to computers is not sufficient. They emphasised the critical role of adult mediation during computer engagements at home, but this is not elaborated on and parents' views were not examined.
More recently, similar results were reached by Plowman, Stevenson, Stephen & McPake (2012) in their case study analyses of 14 families. These researchers argued that parents were in favour of their children's technological endeavours at home and did not consider technology to be a 'threat to modern childhood' (Plowman, McPake & Stephen 2010, p. 63) . Parents mostly valued the development of operational skills as the dominant advantage technology has to offer to children's learning and do not associate the use of technology with social and emotional development of children (Attewell, Belkis & Battle, 2003; Brooker & SirajBlatchford, 2002; Hatzigianni & Margetts, 2010 Heft & Swaminathan, 2002; Moore, 2005) .
Parents are indisputably the number one stakeholders seeking assistance and directions for steering children's technological endeavours into a secure, 'non-toxic', encouraging, creative, confident and constructive environment (Plowman et al., 2008 (Plowman et al., , 2010 . Nevertheless, there is still little research on young children's home computer use (and other technological tools), including parents' views and opinions. Responding to this need the current study explored parents' perspectives around young children's use of computers in the home, not only in a descriptive way but also by asking them to evaluate and rate certain attributes when children engaged with computers.
Method
This paper concentrates on data provided by 51 parents who participated in a larger project investigating children's computer use and self-esteem in Melbourne, Australia. As presented in the literature review, this project was framed within a sociocultural and ecological perspective that views cultural practices, family and child characteristics as interrelated. Within this perspective, the extent to which the cultural valuing of computers is embraced by the family can be seen to influence and be influenced by children's use and responses, and is mediated by family attitudes and practices (Bronfenbrenner, 1992; Vygotsky, 1978; Woolfolk & Margetts, 2010) .
Participants and sample selection
The participants of the project were 52 children (44 months to 79 months of age, M = 58.71, SD = 8.49), their parents (one parent in each family-usually the mother) and their teachers (n = 5). The sample included children who did and did not have computer access at home. In this paper, we concentrate on data from parents (pre-intervention n = 51, post-intervention n = 47).
Because of the exploratory nature of the study and the need for investigating in depth (using a range of tools) rather than in quantity, the selection of children was not random, but involved 'purposive' and 'convenience' sampling (Gay & Airasian, 2003; Jonassen, 2004) . The sampling was purposive and 'convenient' in respect that schools/ preschools (one primary school and two childcare centres in metropolitan Melbourne) were chosen on the basis of teachers willing to participate in computer intervention and ease of access by the researcher. Children and parents were included on the basis of being willing to participate.
Data collection tools: The questionnaires
To identify children's computer use at home and parents' attitudes to the use of computers, two written questionnaires were developed and tested, and completed prior to and after the computer intervention. In this paper, we report responses to the pre-intervention questionnaire which was the one exploring parents' attitudes. Only one question from the post-intervention questionnaire is included in this report. It asked parents about what they believed were the most influential activities for their children's development including those at school or out of school. Other questions in the post-intervention questionnaire focused mainly on parents' evaluations of the intervention and were not used in this paper.
The decision to select this tool was primarily for practical reasons, since questionnaires can be quickly designed, administered and analysed. A questionnaire is the simplest and quickest for obtaining factual information, for instance, obtaining information about home computer use (Greig & Taylor, 1999, p. 127) .
The computer intervention
In order to explore children's computer use a special organised program of 32 computer activities (four different software programs-eight activities for each one) was designed by the researcher (the 'intervention') and was implemented by the researcher and two more teachers. Preschool children participated in the intervention twice a week for 20-30 minutes each time and Preps (five-year-olds) participated once a week for 45 minutes. The intervention lasted for seven months.
The main aim of the computer activities was to introduce and familiarise children with the new technology in a holistic way. According to the literature, a very good way to use computers is the 'integration' of computers into the daily program. Computers should be treated as 'tools' and used to enhance learning experiences and support the educational process (Clements, 1997; Downes et al., 2001; Hawthorne, 2002; Resnick, 1998; Wardle, 2002) . Following also the NAEYC guidelines (2012) for implementing computers in early years education, the computer was 'one more centre' in the preschool class and the extension of curriculum areas was attempted.
Design issues
Depending on whether children had access to computers at home or not, two versions of the questionnaires with the appropriate questions were composed. Each questionnaire had both closed-and open-ended questions. The questionnaires were easy to complete and brief, 3-4 pages at the first phase (pre-intervention) and 2 -3 at the second (post-intervention).
With this method the researcher was able to obtain information about:
¡ educational, professional background of parents ¡ the existence or not of a computer at home ¡ whether or not children used that computer, how often and in what ways (did they just play games; were they alone when they used the computer and other related facts)
¡ what other activities parents considered important and influential for children during the school year ¡ what the parents' attitudes were towards children's use of computers ¡ how parents described their children's use of computers, what were the main attributes that applied to children according to their opinion (rated in a five-point scale); were these attributes more positive or negative.
All questionnaires were distributed to parents pre-and postintervention. Parents were advised to return them either to teachers or to the researcher. A small number of parents, although they agreed to participate in the study and were more than once reminded about the project, did not return the questionnaires. However, an overall response rate of 90.30 per cent was obtained. It is also worth noting that not all parents responded to every question (different n).
Ethics
Permission to conduct the study was obtained from the University Human Research Ethics Committee. The plain language statement and consent forms included information about what the investigation would entail, confidentiality (for identification purposes pseudonyms were used in this report for all participants and schools) and the right for participants to withdraw from the research at any time.
Results
Questionnaire responses were coded and entered into SPSS for analyses. Closed-ended responses were summed and responses to open-ended questions were coded for emerging themes, and descriptive statistics were calculated.
Parent information
Occupation: Participants were asked to indicate the profession of both parents. These were classified according to the ABS (McLennan, 1997) categories of professions. Mothers were mostly housekeepers (11), professionals (8) or clerical or sales workers (8). Fathers were mostly tradespersons (12) or managers (10).
Computer use: While two parents reported they did not use computers (Table 1) , just over 82 per cent of parents rated their computer use as good to excellent. Interestingly, parents reported using computers mostly 'for games' (93.47 per cent) and then 'for work' (86.95 per cent). However, when asked about their children's computer use, the use of educational software was most frequently reported, followed by 'games'. (a) More than one possible answer Parents explained that children's use of educational software helped them with the 'numbers and the letters' (education) and 'computer games' were for 'entertainment'. Only a small percentage of parents reported that children were using the 'internet'.
Reasons why children should use computers
Parents were asked to provide reasons to support their views about young children's computer use. Responses are summarised in Table 3 . In congruence with the responses about what children use computers for (Table  2) , parents prioritised 'educational skills'. They also valued 'technological skills' (for example: use of the mouse, the keyboard) and they associated these skills with equipping children for their future ('future preparation').
Parents referred to their agony (35.4 per cent) about how technological advancement will influence their children's future employment. According to parents, learning to use computers from a young age will provide children with the necessary skills to cope with that challenge.
Two responses were related to the enhancement of children's 'personal skills' with parents reporting that computers could enhance children's self-motivation for learning and their self-awareness. Five parents did not provide a reason why they thought children should use computers and instead reported that they preferred their child to engage in activities other than computers such as 'reading books' and to be able to 'do their work without relying on computers', being able to 'write without using the computers' and, as one of the parents summarised it, to 'go back to basics'. These responses are recorded in Table 3 under 'No reason'.
Descriptions of children's computer interactions
Parents were asked to describe children's interactions with computers. Almost all descriptions were 'positive' as can be seen from Table 4 . The majority of parents referred to children as being 'confident', 'successful', 'independent' and 'competent' when using computers. They also referred to children's enhancement of 'curiosity' (asking a lot of questions), 'exploration skills' (search and experiment), and that they were able to start and finish an activity (concentration) and 'produce' a result ('set up a new garden'; 'complete the puzzle'). Positive descriptions (physical) also included children 'clapping, dancing, moving all the time'.
The majority of parents (n = 35) revealed that children ask for help from adults when using the computers and that usually they are the ones helping them. As noted in Table 4 , parents indicated that children ask for help when they had difficulties understanding the tasks, when something was new for them and they did not know what 'keys to press', or when something 'was not working'. Interestingly, the second most frequent response (62.85 per cent) about why children are asking 'for adults' was when children felt 'proud', or had successfully completed a task and wanted to show it to their parents. Parents appeared divided in leaving children alone at the computer. Most parents believed that children could work alone, but a significant percentage (44.44 per cent) objected to children being left alone when using computers.
The most influential activities
Parents were asked (open-ended question-post-intervention questionnaire) to identify the most influential activities for their children's development including those at school or out of school. With this question the researcher could, in an indirect way, examine if computers were among the activities that parents considered 'influential' for their children's development. Parents were also asked to provide explanations on how those activities influenced their children's development.
The most frequent categories of responses to activities that influenced children's development (Table 5) was once again the 'educational-academic' ones (39.53 per cent) such as 'going to a childcare centre', 'reading', 'writing', 'spelling', 'learning a second language' and 'learning the numbers'. This reflects previous reported responses in relation to what children used computers for (educational) and the reasons why children should use computers (educational/technological preparation). Motor skills (fine motor-gross motor-coordination)
Creativity/imagination 3 7.69
Praise from teachers 2 5.12
Following 'educational' activities, a high percentage of parents also considered 'sports' and 'outdoor play' (27.90 per cent) as very influential. Children's social activities, 'playing with friends', 'visiting relatives', 'doing things together as a family' were more frequently reported as being influential (20.93 per cent) than 'art' activities and 'computers'. The least influential activities for children's development were regarded as those that enhanced motor skills (fine and gross motor, coordination), creativity, and praise from teachers.
Parent explanations about the reasons why they thought educational activities and sports were most influential for children's development, related mostly to the enhancement of self-skills (confidence, independence, pride) and less to the 'academic' skills (desire to learn more, increased literacy and numeracy) or 'social skills' (have more friends, sharing). For example, a parent referring to sports noted: '… to overcome her shyness, swimming has boosted her confidence'; another parent also stated about soccer and swimming: 'he has progressed to the next level which has boosted his confidence, has developed his coordination and understands the importance of team playing'. Similarly, a parent referring to computers noted: 'Adiboo seems to be a favourite through which she has achieved success, enjoyment and knowledge'; another parent also referred to excitement: 'he shows great excitement when he completed a robot all on his own by following instructions'.
Parents' evaluations of children's interactions with computers
Parents were asked to rate their child's emotional/ behavioural interactions with computers in relation to five positive attributes (enthusiastic, focused, proud, confident and successful) and five negative attributes (sad, angry, silent, afraid, confused) using a five-point scale (5: great deal; 4: very much; 3: little; 2: very little; 1: not at all). Parents also had the option to add their own attributes which were also scored the same way. In order to provide more accurate delineation of parent ratings of positive and negative attributes, the response categories were reduced from five to three. Thus ratings for 'great deal' and 'very much'; and for 'little' and 'very little' were combined. Not all parents rated all 10 attributes, missing responses were coded '99' and the attributes which were double rated or were not rated at all were omitted from analyses. Thus the sample (n) is different for each attribute (Table 6 ).
Parents most frequently noted that children demonstrated each of the positive attributes 'a great deal/very much' while using computers, with the percentages of 'not at all' ratings for these attributes being close to zero. The majority of parents assessed their children as being very 'enthusiastic' and 'focused'. In line with these characteristics, a high number of parents assessed their children as 'proud', 'confident' and 'successful' when using the computers.
Parents most frequently noted that children were not 'sad', 'angry' or 'afraid' when interacting with computers. Not unexpectedly, given the novelty and complexity of some computer programs, most children were 'a little bit confused'. Parent responses suggest that children were generally 'a little' to 'a great deal' silent. For the researcher, 'silent' would describe a child who is 'not engaging', 'not enjoying' using the computer and in that sense it was included in the negative attributes.
Discussion
The rapid expansion of computer use, not only in educational settings but also at home (ABS, 2011), signifies the need for a more thorough examination of parents' and children's use of technology. This study used a sociocultural and ecological perspective and helps us understand children's computer use and what parents believe about children's interactions with technology. The study adds useful information to the limited area of research around young children's home computer use by underlining the positive attitudes parents hold towards young children's engagements with computers, mainly for educational and professional reasons. The project also provides some insights into how parents regard and evaluate their children's computer interactions by rating specific positive self-attributes much higher than the negative ones, while using the computers.
Parents, as in previous studies, were found to be supportive of children's computer use. However, parents' support is not unconditional. Certain limits and constraints were identified by parents, such as the number of times young children should use computers (one to three times a week) and the amount of time (less than an hour).
Another interesting finding from this study was that almost half the parents reported they did not allow children to use computers on their own, which also reveals their understanding of the risks involved. Parents seem informed about the dangers of unrestricted computer use but they did not seem to be aware of the importance of their own involvement, their own support in young children's technological engagements and this finding is also in line with previous projects (Downes, 2002; Plowman et al., 2012; Plowman et al., 2011) .
Additionally, the reasons provided for supporting the use of computers are consistent with pre-existing research. The majority of parents believed that children should use computers for enhancing their educational and technological skills. A number of parents even worried about children's future employment and reported that computer skills would contribute to their child finding a better job. These findings are consistent with previous studies from Downes (2002) and Plowman et al. (2012) . Worrying about future employment is a serious concern, taking also into consideration the young age of these children. Parents seemed to believe that learning how to use computers will equip their children with skills necessary for their professional future as our society transforms and globalisation affects every aspect of our life.
The emphasis on academic/educational skills supported by computers was evident in parents' responses to the questionnaires. In particular, the most frequent response to the question 'what children use' with computers was 'educational software' (more than games) and the most frequent reply to 'why children should use computers' was for enhancing their 'educational skills'. When also referring to the most influential activities the most frequent response was 'educational activities', such as literacy and numeracy, followed by 'sports-outdoor play'. Computers were the fifth most frequently reported influential activity. These responses from parents again reflect the significance they place on children's academic development and future.
In relation to children's social/emotional development, responses from parents suggest that they are not informed about the social and emotional dimensions of computer use. Although, parents did make some connections with self-characteristics (for example, confidence) and they did regard computers in a positive way, they did not mention any social or emotional gains from using computers as the literature has revealed (Hatzigianni & Margetts, 2012; Heft & Swaminathan, 2002; Livingstone, 2007; Moore, 2005) . Furthermore, when parents were asked to justify their responses (for example: 'why is this activity influential') their explanations were focused on the 'self-characteristics' children had developed (confidence and independence). Similarly, selfcharacteristics (positive attributes) such as confidence, pride and being successful were rated very high, when parents evaluated children's interactions with computers.
Overall, in this study parents appeared supportive of children's computer interactions under some limits and this finding is substantiated by previous research. However, parents did not appear to realise the benefits of their influence on children when helping them with their technological engagements (Plowman et al., 2008) or the social/emotional impact that computer use could have on children and this can be a fruitful area for future research.
Implications
Children's use of ICT tools does not start or end in school or at home. Further research is imperative as the use of technology is expanding and other tools are becoming more popular. In addition, and although it was beyond the aims of this study, parents and teachers of young children would probably benefit from direct and constant communication which would also include children's engagements with technology. According to the literature, links between school and home computer use appear to be non-existent (Siraj-Blatchford & Siraj-Blatchford, 2006 (Hatzigianni & Margetts, 2012; Plowman et al., 2012; Plowman & McPake, 2013 ).
An interesting finding from this study was parents' opinions on their children's professional future. Using computers emerged as a skill that would assist children finding a better job, according to parents. Exploring particular skills that parents would value as important for their children when using technology in combination with whether schools (even preschool settings) are standing up to parents' expectations, could be an area worthy of investigation.
